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EXECUTIVE SUMMARY 
 
Local Salmon Action Plans provide a means by which the Environment Agency can implement 
the aims and objectives of the National Salmon Management Strategy, which was introduced in 
February 1996.  This strategy represents an entirely new approach to salmon management within 
the UK and introduces the concept of river-specific salmon spawning targets as a salmon 
management tool.  In addition, for the first time, Salmon Action Plans have attempted to evaluate 
in economic terms, all of the contributory components of the salmon fishery. 
 
The River Camel Salmon Action Plan follows the format of those completed for the Rivers 
Tamar, Lynher and Tavy.  It is the 4
th
 of 7 action plans that will be produced for salmon rivers 
managed by the Cornwall Area Fisheries, Recreation and Biodiversity Team.  The Salmon 
Action Plans for the remaining three rivers:- the River Fowey, River Plym and River Yealm will 
be written within the next year following a similar format. 
 
The River Camel Salmon Action Plan contains a description of the river catchment and 
highlights particular features that are relevant to the salmon population and associated fishery. 
 
The status of the juvenile salmon stock on the River Camel was most recently surveyed in 2000. 
Salmon fry densities recorded were generally towards the lower end of the range of historical 
data.  The recorded densities of salmon parr were generally good especially within the main 
River Camel.  
 
The analysis of recent and historic catches of salmon on the River Camel from the rod and net 
fisheries indicate the fishery’s reliance on the post-1st June salmon (mainly grilse) and winter-run 
Multi-Sea Winter (MSW) salmon.  Pre-1
stJune salmon, known as “spring fish”, have historically 
only been recorded in small numbers.  Overall there has been a decline in the net catch although 
the rod catch still remains within the historical range.  However, it is recognised that there has 
been a significant decline in the catch of late run MSW fish.  
 
The salmon egg deposition (spawning) target for the River Camel has been determined to be 
equivalent to 243 eggs per 100 m² of the available wetted area.  This is shown to be equivalent to 
a declared rod catch of approximately 204 salmon.  Spawning target compliance using historic 
rod catch data indicated that the target has been achieved since 1991 with no failure episodes. 
Only two years (1991 & 1999) have failed to reach the egg deposition target.  
 
Future actions aimed at the elimination or reduction of specific limiting factors impacting upon 
the River Camel salmon population are presented within the Salmon Action Plan, together with 
an assessment of their likely cost and overall benefit.  The aim of these actions is to ensure the 
consistent achievement of the salmon egg deposition target in future years. 
 
It is estimated that 80% of the current fisheries budget is used to monitor, enhance and protect 
salmonid fisheries within Cornwall Area.  However, this funding has been vulnerable due to cuts 
in Grant-in-Aid and some of the proposed actions cannot be accommodated within the Agency's 
fisheries budget.  This plan is therefore designed to encourage the active involvement of all 
interested parties so as to maximise the opportunities for the generation of new funding sources 
and facilitate a co-ordinated approach to the resolution of issues. 
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SUMMARY OF THE MOST URGENT ACTIONS REQUIRED ON THE RIVER  
 
Issue 
 
Actions. 
Decline in River Allen  
fish stocks 
Further investigation of decline and possible limiting 
factors and take appropriate action. 
Undertake measures to benefit River Allen fish stocks. 
Report on investigation and findings. 
River Ruthern low salmon 
densities 
Identify causes of low juvenile salmon densities 
Impact of nutrient enrichment Investigate effects and source of nutrient enrichment 
within the headwaters of the catchment 
Lack of information on run size  Feasibility study for appropriate fish counters  
Crowdy scour valve releases Ensure that releases occur at the least sensitive time of 
year 
Agricultural Practices Influence Common Agricultural Practice reform 
Provide full support as a partner in the Objective 1 
Cornwall Rivers Project. 
Undertake fencing /habitat improvement projects. 
Exploitation of the salmon stock Consider methods to ensure an appropriate level of net 
and rod exploitation. 
Consider fishing method restrictions and bag limits 
Promotion of catch and release and collaborative egg 
box scheme  
Assess benefits of egg box programme 
Fishing amongst spawning fish Identify and protect spawning sanctuary areas and 
discourage angling at sensitive times 
 
Poaching of adult Salmon  
And Sea trout 
 
Use of targeted enforcement patrols within freshwater 
and the estuary. 
Publicise regulations and encourage reports from 
members of the public 
Maximise use of available new technology 
Review estuary legislation 
Exploitation by Irish Drift nets Assess the significance of the Irish drift net fishery to 
exploitation in South West rivers  
Restricted access within certain 
tributaries 
List and assess restrictions to access  
Loss of salmon smolts into leats List and assess screening at in river abstractions 
Unknown proportion of large 
grilse and MSW salmon in the 
autumn run.  
Undertake scale analysis of late running salmon to 
determine MSW component. 
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PART 1. INTRODUCTION 
 
 In February 1996, the National Salmon Management Strategy was launched by one of the 
Environment Agency’s predecessor bodies, the National Rivers Authority (NRA, 1996). 
 
 The strategy concentrates on four main objectives for the management of salmon fisheries 
in England and Wales. These are primarily aimed at securing the well-being of the stock, 
but in doing so will improve catches and the associated economic returns to the fisheries: 
 
(i) Optimise the number of salmon returning to home water fisheries. 
(ii) Maintain and improve fitness and diversity of salmon stocks. 
(iii) Optimise the total economic value of surplus stocks. 
(iv) Ensure beneficiaries meet necessary costs. 
 
 These four objectives will be addressed through local Salmon Action Plans (SAP’s) 
which the Agency will produce for each of the principal salmon rivers by 2003.  Each 
plan will review the status of the stock and fisheries on a particular river, identify the 
main issues limiting performance, and draw up a list of costed options to address them. 
 
 The Agency also has to address a further objective in the production of the River Camel 
SAP because the River Camel is a candidate Special Area of Conservation (cSAC).  This 
is due to the Agency’s duty under regulation 3(4) of the Habitats Regulations for 
producing SAP’s on designated Special Area’s of Conservation.  The River Camel is 
designated as a candidate Special Area of Conservation (cSAC) for its European otter, 
Atlantic salmon and bullhead populations.  Therefore, it is proposed that an additional 
objective is to: 
 
(v) Maintain a river designated as a Special Area of Conservation, in favourable 
condition for salmon, as defined by the conservation objectives for the site 
concerned. 
 
 The concept introduced by SAPs is that of setting ‘spawning targets’ to assess stock and 
fishery performance.  This provides a more objective approach than has previously been 
possible, (Appendix 1).  The process of target setting and compliance assessment are 
developing ones and are likely to be improved upon in the coming years.  The targets 
described in this document represent a sound starting point for using this important 
technique in the management of salmon stocks.  Spawning targets have been successfully 
applied on Canadian rivers for a number of years and have recently been advocated by the 
North Atlantic Salmon Conservation Organisation, (NASCO), to facilitate salmon 
management in the North Atlantic Commission Area. 
 
 In delivering each SAP, it is essential that the Agency seek the support, including, in 
some instances, the financial support of local fishery and other interests.  This 
collaborative approach is vital to secure the best way forward for salmon rivers at a time 
when stocks are generally at an historic low, environmental pressures are as great as ever, 
and funding for salmon fisheries is diminishing.  Hence, the document presented here is 
for consultation and will be circulated widely. 
 
 The final SAPs, which are reproduced following consultation, will publicly define the 
Agency’s intentions for salmon management.  There is a commitment to review progress 
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on an annual basis.  In turn, the local plans will be summarised in Regional and National 
plans which will guide the Agency’s business activities in the wider context.  Each SAP 
will feed into Local Contributions, (the successors of Catchment Management Plans and 
Local Environment Agency Plans), which serve to integrate all environmental 
responsibilities within the Agency’s remit, including management of air, land and water.  
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PART 2. DESCRIPTION OF THE CATCHMENT 
 
 The River Camel is the largest river catchment on the North Cornwall coast and drains an 
area of approximately 413 km
2
, between Bodmin Moor to the north-east and St.Breock 
Downs in the south-west (Figure 1).  
 
 The river supports both a rod and line and commercial licensed net fishery for Atlantic 
salmon (Salmo salar L.) and sea trout (Salmo trutta L.).  The river also supports brown 
trout (Salmo trutta L.) and eel (Anguilla anguilla L.) populations. 
 
 The River Camel rises on Hendraburnick Down, 5.5 km north-east of the town of 
Camelford, at a height of 280m AOD, (Above Ordnance Datum).  It initially runs in a 
southerly direction towards Bodmin and then northwesterly towards Wadebridge, where 
it discharges into the Atlantic Ocean through Padstow Bay, a distance of approximately 
40km. The catchment has an overall gradient of 7 m/km and an Average Daily Flow 
(ADF) of 5.635 cumecs. 
 
 In addition to the River Camel, the Camel estuary comprises four other tributaries: the 
River Allen, River Amble, Polmorla Stream and the Issey Brook, (Little Petherick 
Stream).  Historically, the River Allen has recorded excellent populations of both salmon 
and trout with some of the highest densities of fry within Cornwall Area. The River Allen 
enters the Camel estuary approximately 500m upstream of Wadebridge (SX 002 715).   
 
 The River Camel has a number of freshwater tributaries, many of which support 
migratory salmonid spawning and provide an important habitat for juvenile salmonids.  
 
 The main tributaries of the River Camel are the River Ruthern and the De Lank River. 
The River Ruthern drains an area to the west of the main river and joins the River Camel 
in the lower reaches, (SX 017 681), approximately 2 km upstream of the tidal limit at 
Polbrock, (SX 013 695).  The De Lank River drains the western side of Bodmin Moor 
and joins the River Camel approximately halfway along its course, (SX 084 735).  It must 
be noted that this tributary is impassable to upstream migratory salmonids at 
Hantergantick Quarry (SX 102 753).  Other smaller tributaries that support salmonids 
include the Greylake Stream, Stannon Stream, Waterloo Stream, Clerkenwater Stream, St 
Lawrence Stream, Lanivet Stream and Hustyn Mill Stream. 
 
 The River Camel catchment geology consists predominantly of low or impermeable rock, 
(Upper and Middle Devonian slate), which is intruded by an area of granite to the east, 
forming Bodmin Moor.  The southern part of the catchment consists of calcareous slate, 
grit and thin limestone.  The geology and topography of the catchment results in the rapid 
drainage of watercourses and, as a result, stream levels rise and fall quickly.  These 
characteristics are typical of many of the salmonid rivers within the south-west. 
 
 Historically, mineral mining has been an important industry within parts of the Camel 
catchment.  Mining for china clay has taken place at Stannon Pit on the top of the Stannon 
Stream, near Roughtor on Bodmin Moor.  This operation has recently been suspended. 
Slate quarrying still occurs in the Delabole area towards the top of the River Allen 
catchment, and granite quarrying is carried out at Hantergantick on the De Lank River. 
There are also many abandoned mines scattered throughout the catchment.  These have 
the potential to discharge metalliferous pollutants such as copper and zinc. 
  
River Camel Salmon Action Plan – Consultation Document 
Page 4 
 
 There are some barriers which are impassable to migratory salmonids including the dam 
at Crowdy reservoir, the weirs at Stannon China Clay workings and the quarry rocks at 
Hantergantick, on the De Lank.  The Kenningstock weir, (2km downstream of 
Camelford), although not impassable, is considered to impede salmonid movement under 
periods of low flows and may prevent natural gravel migration downstream of this point.  
The leat at SX 063 787 on the River Allen may impact on salmonid smolt survival during 
their downstream migration. 
 
 Water quality data obtained from monitoring points situated within the Camel catchment 
indicates that the majority of river stretches meet their River Ecosystem (RE) targets.  
The Environment Agency sets these to ensure that water quality standards are maintained 
to support a healthy migratory salmonid fishery. RQO failures within the catchment for 
the period 2001 are listed in Table 1.  
 
Table 1 – RQO Failures - Review of Water Quality Compliance data for 2001 
 
River Stretch Name Highest 
 RQO 
Face Value 
 RQO 
Failure 
*Camel   
Camelford Bridge– 
Pencarrow 
1 2 
BOD - Significant failure,  
Ammonia - Significant 
failure 
Camel  
Wenford – 
Below Wenford Dries 
1 2 BOD – Significant failure 
Camel 
Dunmere to U/S Nanstallon 
STW 
1 2 DO – Significant failure 
 
*Improvements to Camelford STW under AMP III were completed during 2001.  
 
 Land usage within the catchment is predominantly based upon agriculture.  This largely 
consists of dairy farming, grazing of beef cattle and sheep.  Arable farming is also 
practised but to a lesser extent than animal husbandry.  The catchment is largely rural 
with Camelford, Bodmin and Wadebridge being the only major urban areas located 
directly on  the river. 
 
 The eastern part of the catchment, including the Stannon and De Lank River, is an area of 
potential acidification.  This has been attributed to the surrounding geology, which has, in 
addition to the naturally acidic moorland environment, little or no buffering potential. 
Therefore acid deposition into this area of the catchment can exacerbate the problem of 
the natural acidification. 
 
 Within the River Camel and River Allen catchments there are 169 licensed water 
abstractions.  The types of usage and the volumes licensed for abstraction, (surface and 
groundwater combined), are summarised in Table (2). 
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Figure 1– Map of River Camel catchment showing byelaw boundaries. 
Camel Estuary
River Camel
0 5
km
Scale
Little Petherick Stream
(Issey Stream)
Lanivet
Polzeath
Trevone Rock
Padstow
Wadebridge
St Teath
St Mabyn
St Tudy
Bodmin
Chapel
Amble
Delabole
St Kew 
Highway
Camelford
St Breward
Blisland
Nanstallon
Port Isaac
River Allen
Tregoodwell Stream
Davidstow Stream
Crowdy Stream
Stannon Stream
De Lank River
Waterloo 
Stream
Clerkenwater Stream
St Lawrence Stream
Lanivet Stream
River Ruthern
Dunmere Stream
River
Amble
Polmorla
 Stream
Cornwall Sea
Fisheries District
Fixed Engines
Byelaw 1987
Cornwall Sea Fisheries
District Fixed Engines
Byelaw 1987  MAFF
Bass  Nursery Area
MAFF Bass Nursery
Area. NRA SW.1 Byelaw
1990. SAFFA 1986
Byelaws. Cornwall River
Authority Byelaws
(2,3,5,6)
MAFF Bass Nursery Area.
NRA SW.1 1990, SAFFA
1986 Byelaws. Cornwall
River Authority Byelaws
(2,3,4,5,6)
Tidal Limit
Settlement
Main River
covered by
SAP
Minor river
not considered
under Camel
SAP
Cornwall Sea Fisheries
District Fixed Engines
Byelaw 1987 Seasonal
Exemption (1 Oct - 31
March)
Key to Byelaws
Key
Trevose
Head
Stepper
Point
Pentire
Point
Rumps
Point
Trebetherick
Point
Atlantic Ocean
 
  
River Camel Salmon Action Plan – Consultation Document 
Page 6 
 
Table 2 - Licensed abstractions within the River Camel catchment. 
Usage. 
Number of  Licences 
(Combined ground and 
surface waters) 
Total Licensed Volume. 
(m
3
/year)* 
Agriculture 123 5102608 
Amenity 2 185680 
Environmental 1 78840 
Industrial, Commercial  
and Public Services 
21 207248 
Production of Energy 3 21949377 
Water supply  
(Public and private) 
19 5429667 
TOTALS 169 32,953,420 
 
NB. Many licences authorise abstraction for more than one purpose or usage 
*    1 m
3
 is equivalent to 1000 litres. 
1 Megalitre (1 million litres or 0.220 million gallons) per day is equivalent to 0.012 
cumecs. 
 
 The long term (1966-1998) average daily flow for the River Camel is 5.635 cumecs. This 
equates to a long-term annual discharge of 171,000,000 m
3
 per year.  
 
 On July 6 1988, a major pollution incident occurred at Lowermoor Water Treatment 
Works near Camelford.  This resulted in contaminated water, (of low pH and high 
aluminium content), being discharged from water mains into the River Camel, Greylake 
Stream, River Allen, Delabole Stream, River Amble and two major tributaries of the 
River Tamar.  Final assessments of this pollution suggested that total losses may have 
been about 40,000 juvenile salmon and trout within these 2 catchments, (NRA, 1993).    
A detailed survey of the environmental damage and long-term effects on fish stocks was 
initiated.  This work resulted in a comprehensive three-year monitoring and rehabilitation 
plan in order to facilitate the recovery of the fish stocks.  
 
 A significant aim of the recovery project was increasing the escapement of adult fish 
upstream to spawn, allowing the natural recovery of the genetic River Camel stock.  The 
main points addressed were: 
 
 Compensating the 7 licensed salmon netsmen not to fish for a period of 3 years 
 Increasing anti-poaching effort to reduce the numbers of salmon taken illegally 
 Rehabilitation of silted spawning gravels to increase spawning productivity 
 Installation of fish passes at Camelford Weir, Allensford on the Stannon Stream and 
repairs to Hinghams Mill fish pass on the River Allen.  
 
 Additional voluntary restrictions were agreed with the River Camel Fisheries Association 
including bag limits, no selling of fish on a commercial basis, sanctuary areas and no 
angling before 1 May.  These restrictions have continued to date.  
 
 The remediation measures were considered to have enabled the restoration of salmonid 
stocks to pre-incident levels by 1993, (NRA, 1993).  
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 Following the routine survey of the Camel catchment in 1997, it was noted that a 
significant decline had occurred in the juvenile salmon population of the River Allen. 
Reductions in juvenile trout and bullhead populations within the catchment were also 
recorded.  Low densities and a reduced geographic distribution of salmon fry and salmon 
parr were recorded from what was once a highly productive river.  As a result, extensive 
investigations have since been undertaken on the River Allen to determine the cause of 
this decline.  This has involved annual fisheries surveys since 1997, biological surveys of 
plants, algae and macro-invertebrates and chemical analyses of water, sediment and fish 
tissue. 
 
 Annual fisheries surveys conducted on the River Allen since 1998 have indicated that 
there has been a limited and slow recovery in the densities of juvenile salmon.  Densities 
are still below pre-incident levels, especially of salmon parr.  The multi-departmental 
investigation is ongoing and the cause of the decline is still not fully understood.  A report 
summarising the issues, possible causes and future actions will be published in January 
2003. 
  
 The River Camel valley and selected tributaries were designated as a Site of Special 
Scientific Interest (SSSI) in January 1998 and as a candidate Special Area of 
Conservation (cSAC) under the EC Species and Habitats Directive in October 1998.  
 
 Annex II species that are the primary reason for the River Camel cSAC designation are: 
Bullhead (Cottus gobio L.) and otter (Lutra lutra L.).  The Atlantic salmon (Salmo salar 
L.) is listed as a qualifying feature, but not a primary reason for site selection within the  
R Camel cSAC.  Atlantic salmon is listed under Annex (II) of the EC Habitats Directive. 
Annex (V) lists it as a species that is subjected to exploitation and which must be 
managed in such a way as to ensure a sustainable population is maintained. 
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PART 3. DESCRIPTION OF THE FISHERIES (ROD AND NET). 
 
 The River Camel supports both a rod & line and a commercial net fishery for migratory 
salmonids.  Many of the regulations that guide the fisheries activities are laid down in the 
form of bylaws that apply specifically to the migratory salmonid fisheries. These bylaws 
are enforced by the Environment Agency within freshwater and the immediate environs 
of the Camel estuary (Figure 1). 
3.0.1 The River Camel rod fishery. 
 
 The rod fishery on the River Camel extends from below the tidal limit at Polbrock (SX 
013 965) to Pencarrow (Fenteroon) Bridge (SX 104 828).  
 
 A mixture of angling clubs and private riparian owners own the fishing rights on the 
River Camel.  These include Wadebridge and District Angling Association, Bodmin 
Anglers Association, the Butterwell Fishery, Fenwick Trout Fishery and Lifton Hall 
Country House Hotel. 
 
Rod fishery regulations. 
 
Historical review. 
 
 In 1964, the opening and closing date for the salmon rod-fishing season was changed.  
The opening date for the season was altered to the 1
 
April, and the closing date extended 
from the 30 November to 15 December.  This was done to enable the exploitation of the 
later winter run of salmon within the River Camel catchment and to further protect smolts 
and kelts. 
 
 In 1988, following the Lowermoor Pollution incident, a package of voluntary restrictions 
were agreed via the River Camel Fisheries Association.  The association represented the 
angling clubs with extensive fishing rights on the river in addition to other riparian 
owners with fishing interests.  The measures were: 
 
 A catch limit per angler of 2 salmon and 4 sea trout per day, 4 salmon per week   
 No selling of rod caught fish 
 No fishing for the first month of the season, (i.e. season to begin May 1) in order to 
protect migrating smolts and kelts from inadvertent capture. 
 Sanctuary areas 
 
 On 15 April 1999, National Spring Salmon bylaws came into force as a result of a 
reported significant decline in spring salmon over recent years.  Any angler catching a 
salmon before 16 June must return it with minimum injury.  Angling for salmon before 16 
June can only be undertaken with an artificial fly or artificial lure.  However, on the River 
Camel, there is only a small spring run of Multi Sea Winter(MSW) fish.  Most of the 
MSW fish are late autumn / winter run.  Therefore, there is a need to consider greater 
conservation of these fish, which are specifically targeted by many anglers on the River 
Camel. 
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Current Status 
 
The existing statutory rod fishing seasons for migratory salmonids on the River Camel are as 
follows: 
 
 Salmon: 1 April to 15 December  (Catch and release and artificial fly and lure only from 
1 April to 15 June) 
 
 Sea trout: 1 April to 30 September 
 
Members of the River Camel Fisheries Association, voluntarily do not fish for the first month 
of the season (i.e. season effectively begins 1 May). 
3.0.2 The River Camel commercial net fishery. 
 
 The Camel estuary sustains a net fishery, supporting seven licensed netsmen and is the 
only licensed drift net fishery in the south-west. 
 
 The netting stations on the River Camel are situated between Egloshayle Church (SW 999 
718) and an imaginary line between Stepper Point (SW 915 785) and Trebetherick Point 
(SW 925 779).  The majority of netting occurs between Daymer Bay (SW 923 713) and 
“The Whitehouse” (SW 966 742). 
 
Net fishery regulations. 
 
Historical review. 
 Prior to 1978, the net fishery was not limited on the River Camel. The number of netting 
licences issued was relatively low until 1977 when it increased to eighteen. This 
subsequently resulted in the catch increasing very markedly over previous levels.  
 
 A net limitation order was introduced in 1978.  Since this time, the maximum number of 
licensed nets has been seven. 
 
 Netsmen were paid not to fish during the period 1989-91, following the Lowermoor 
pollution incident in 1988. 
 
 In 1997, the net limitation order for the River Camel was renewed for a further 10 years.  
 
 On 15 April 1999, new national Spring Salmon bylaws came into force.  These bylaws 
delayed the season for netting salmon until 1 June, thus removing 50% of the netting 
season. 
 
Current status. 
 
 The River Camel supports 7 licensed nets. 
 
 The migratory salmonid estuarine netting season extends from 1 June to 31 August. 
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 Within the netting season, there are additional weekly netting close periods between the 
following times: 0600 Saturday to 0600 Monday 
 
 In addition to the above, the Environment Agency also restricts the use of nets (fixed 
engines) within the estuary under: 
 
 Section 6 of the Salmon and Freshwater Fisheries Act 1975 (SAFFA 1975) as 
amended by Section 33 of the Salmon Act 1986 (SA 1986). 
 
 NRA Byelaw SW1 
 
3.0.3 Additional legislation of relevance to the salmonid fishery. 
 
 Although the Environment Agency remains the body responsible for enforcing much of 
the fisheries legislation that protects migratory salmonids within the Camel estuary, both 
the Department for Environment, Food and Rural Affairs,(formerly known as the 
Ministry of Agriculture, Fisheries and Food - MAFF), and Cornwall Sea Fisheries 
Committee,(CSFC), also have legislation restricting netting activities. These are 
summarised below: 
 
Department for Environment, Food and Rural Affairs (DEFRA). 
 
 DEFRA have responsibility for the conservation of fish stocks and management of 
marine fisheries in UK waters. 
 
 DEFRA have been responsible for the provision of two orders, which enabled the 
designation of protected nursery areas for sea bass,(Dicentrarchus labrax, L.). 
This designation has in turn, assisted in the protection of migratory salmonids. 
The areas covered by this legislation within the Camel estuary can be seen in 
Figure (1). 
 
Cornwall Sea Fisheries Committee (CSFC). 
 
 Within the estuarine and coastal waters of England and Wales, Sea Fisheries 
Committees,(SFC), regulate sea fisheries out to a limit of six miles.  These bodies 
were established under the Sea Fisheries Regulation Act, 1966.  The Cornwall Sea 
Fisheries Committee (CSFC) regulates sea fisheries within the coastal areas of the 
catchment. 
 
 The Environment Agency carries out the enforcement duties and responsibilities 
of a sea fisheries authority within all Cornish estuaries, including the Camel 
estuary, (but excluding the Lynher).  This constitutes a significant resource 
requirement to ensure that bylaws and regulations are enforced to an adequate 
standard. 
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3.1 CATCHES AND CATCH EFFORT (ROD AND NET). 
 
 In accordance with national guidelines, the catch of “spring salmon” is defined as those 
fish that are caught pre-1
st
June.  Fish caught after this date comprise later running, multi-
sea-winter,(MSW) salmon and one-sea-winter salmon, (referred to as “grilse”). 
 
 Historical salmon rod and net catch data have been derived from Cornwall Area records 
and catch statistics published by MAFF (Russell et al, 1995), NRA (published 1992 - 
1995) and the Environment Agency (published 1997 - 2002).  
3.1.1 River Camel rod catches. 
 
 Historic rod catch data for the River Camel, covering the period from 1952 to 2001, is 
presented in Figure (2).  The graph presents annual declared rod catch data together with 
the five-year running average.  The five-year running average has been incorporated in an 
attempt to even out the substantial yearly variation that is exhibited by the data.  Such 
variation can be attributed to natural factors, such as river flow, changes in marine tidal 
currents, water temperature, as well as human factors, extent of the high seas fishery, 
number of rod anglers and fishing effort. 
 
Figure 2 Declared rod catch of salmon for the River Camel – 1952 to 2001 
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 The salmon rod catch from the River Camel shows great fluctuations with periods of high 
catch numbers followed by periods of lower catches.  The 2001 catch is 86% of the 10-
year rod catch for the 1990s, (average 264).  
 
 There is quite considerable fluctuation in the catches of salmon from one year to the next. 
The drought years of 1976, 1982, 1984, 1989, 1990 and 1995 did not have a noticeable 
effect on the rod catch of salmon.  This is most likely due to the predominance of late 
running salmon in the River Camel catchment.  A large part of the River Camel annual 
salmon catch is taken in November and December.  This pattern contrasts significantly 
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with the River Tamar and its tributaries, where the main salmon runs occur between May 
and August. 
 
 In 1964, the rod-fishing season was extended until 15 December to take advantage of the 
late run of mainly large grilse. 
 
 The contribution made by pre and post-1stJune salmon stock components, (Figure 3) 
reveals that there has been a decline in the spring salmon rod catch since 1969.  The 
numbers of fish caught in spring have always been very low, (1970-1979: Average 10.5 
fish. Standard deviation 8.5 fish, 1990-1999: Average 2.2 fish. Std Dev 2.2 fish).  The 
River Camel is renowned for its late run of salmon as can be seen by the percentage of 
fish caught in November and December, (Figure 4). 
 
Figure 3 - Relative proportions of pre and post 1
st
 June salmon within the total declared 
rod catch – 1969 to 2001. 
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Figure 4 – November and December declared rod catches of salmon as a percentage of 
the total post 1
st
 June rod catch –1969 to 2001. 
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 Anecdotal evidence from anglers suggests that the numbers of fish now present in the 
river is greatly reduced from that observed twenty years ago.  The rod catch data indicates 
that the number of salmon caught has remained consistent with historical records 
although this may, to some degree, reflect an increased level of rod catch reporting since 
1994.  However, the combined evidence suggests that the current level of exploitation has 
increased and there is concern for the late run MSW component that are particularly 
sought after by anglers.  This potential impact is offset by the high percentage of salmon 
that are returned following capture and this has increased annually from 11% in 1993 to 
49% in 2001. Consideration should be given to increasing the voluntary protection of late 
running MSW on the river. 
 
 Within the period 1968 to 1979, there was a significant mortality observed in the salmon 
stock following an outbreak of Ulcerative Dermal Necrosis (UDN).  This disease is 
reported to have had a particular impact upon the spring stock component and spawning 
fish, owing to the relationship that exists between low water temperatures and the 
virulence of the disease.  The disease was first noticed in the River Camel in 1968.  The 
number of mortalities observed in the River Camel between 1969 and 1973 is illustrated 
in Table (3).  
 
Table 3 - Number of River Camel salmonids reported killed due to UDN. 
 
Year Salmon Sea Trout 
1968-69 232 759 
1969-70 326 55 
1970-71 136 8 
1971-72 132 2 
1972-73 119 16 
 
 Diseased fish continued to be recorded from catchments across Cornwall until at least 
1980 although specific numbers and locations were not recorded. 
 
 Catch effort for rod fishing has only been recorded since 1993, and so the actual fishing 
effort, measured in terms of numbers of anglers and days spent fishing, is unknown prior 
to this period.  However Catch Per Licence Day (CPLD) data (Table 4) for 2001 
indicates a very similar figure to the five-year average (1996-2000) of 0.064.  
 
 The number of days fished in 2001 (2513 days) represents a 26% reduction on the five-
year average number of days fished on the River Camel.  The number of anglers fishing 
was about 11% lower than the 5-year average (Table 5).  It is likely that access 
restrictions caused by the Foot and Mouth epidemic would have reduced angling 
opportunities on the River Camel during 2001.  
3.1.2 River Camel net catches 
 
 The net catch data (1952-2002) for the River Camel estuary is presented in Figure (5). 
The graph shows that, in the early 1970s, the catch and number of licences increased 
dramatically until the introduction of the net limitation order in 1978.  Throughout the 
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early to mid 1980s, declared catches were fairly constant, with the highest recorded catch 
reported in 1988.  This catch was immediately followed by three years of no licensed 
netting as mitigation for the major pollution, known as the Lowermoor incident, which 
occurred in July 1988.  
 
Figure 5 Total declared net catch for the River Camel – 1952 to 2002. 
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 During the 1990s, declared net catches have varied considerably.  Currently the 5-year 
average net catch is declining, possibly reflecting the reduced netting season.  
 
 Catch Per Licence Day(CPLD) data for the net fishery in 2002. 1.27 salmon /licence day 
indicates that catch efficiency was approximately 46% higher in 2002 than the average 
achieved within the period 1997-2001 (Table 4), although the average CPLD has recently 
been influenced by the high figure of 2.02 CPLD achieved during the 2000 netting 
season.  
 
 Figure (6) provides a breakdown of the total annual declared net catch into the pre and 
post 1
st
 June stock components for the period 1978 to 2002. 
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Figure 6 - ‘Spring’ and ‘Summer’ components of the total annual declared net catch of 
salmon – 1978 to 2002 
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 Netsmen were paid not to fish during the period 1989-91, following the Lowermoor 
pollution incident in 1988.  
 
 On 15 April 1999, new national bylaws were introduced, preventing licensed netting for 
salmon before 1
st
 June.  As a result, there was no licensed netting for salmon during year 
2000 - 2002 prior to the 1
st
 June.  
 
 In 2002, a buyback of the licensed netting time operated from 1 August to 31 August to 
attempt to aid the recovery of the River Allen.  
 
 Table (4), provides a summary for the declared rod and net catches obtained over the last 
5 years.  This table also includes information on the effort applied to the fishery over the 
past five years for rods and nets. 
 
Table 4 – Declared salmon rod and net catch summary. 
 Pre – 1 June catch Post – 1 June 
catch 
Annual catch 
(Declared) 
Catch per licence-
day (CPLD) 
 2001 5yr 
mean 
(96-00) 
2001 5yr 
mean 
(96-00) 
2001 5yr 
mean 
(96-00) 
2001 5yr 
mean 
(96-00) 
Rods 4 2 222 245 226 247 0.06 0.064 
 
 Pre – 1 June catch Post – 1 June 
catch 
Annual catch 
(Declared) 
Catch per licence-
day (CPLD) 
 2002 5yr 
mean 
(97-01) 
2002 5yr 
mean 
(97-01) 
2002 5yr 
mean 
(97-01) 
2002 5yr 
mean 
(97-01) 
Nets N/A 4.8 70 119 70 124 1.27 0.870 
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3.1.3 Sea trout rod and net catches. 
 
 Figure (7) indicates that, between 1952 and 2001, the sea trout catch has varied 
considerably.  The highest catches were recorded in the late 1950s until the mid 1960s 
(1957- 1967, Average rod catch 1891).  The sea trout rod catch is much greater than that 
of the nets.  The current rod catch (877) is consistent with the catches in recent years 
(1990-1999 Average 805). 
 
 The interspecific competition that exists between salmon and sea trout and its potential 
impact upon spawning success and juvenile survival is currently unknown. 
 
 Sea trout populations are highly variable between years.  This has been observed in many 
Southwest rivers.  Anecdotal evidence suggests that runs of sea trout in 1999 were the 
largest for at least 10 years on many rivers in the Cornwall area. 
 
Figure 7 Declared sea trout rod and net catches- River Camel – 1952 to 2001. 
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3.2 PARTICIPATION AND FISHERY VALUE. 
3.2.1 Participation. 
 
 Participation of anglers within the rod fishery has been obtained from the Salmonid and 
Freshwater Fisheries Statistics for England and Wales, as compiled on a yearly basis by 
the Environment Agency.  Following the implementation of a national licence return 
reminder system in 1994, the percentage of licences returned has increased substantially. 
Owing to the fact that only 50% of anglers who return their licences to the Environment 
Agency also record the effort that they have put into the fishery (as requested since 1993), 
it is necessary to apply a correction factor of 2 to the rod catch effort to obtain an estimate 
of the total effort applied (Table 5). 
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Table 5 - Rod fishery participation. 
Number of Anglers Days Fished 
Total Number of 
Anglers 
Total days fished 
2001 5 year 
mean 
(96-00) 
2001 5 year 
mean 
(96-00) 
2001 5 year 
mean 
(96-00) 
2001 5 year 
mean 
(96-00) 
250 282 2513 3401 500 564 5026 6802 
 
Table 6 - Net fishery participation. 
Licensees Endorsees Total netsmen Days Fished 
2002 5 year 
mean 
(97-01) 
2002 5 year 
me 
(97-01) 
2002 5 year 
mean 
(97-01) 
2002 5 year 
mean 
(97-01) 
7 7 12 12 19 19 297 159 
 
 Under schedule 2 of the Salmon and Freshwater Fisheries Act 1975 (SAFFA 1975), 
licensed netsmen, (Licensees) are entitled to employ additional netsmen, (Endorsees) who 
aid the netsmen in the netting operation.  The maximum number of endorsees is set and 
agreed for each river by the Environment Agency as set out in SAFFA 1975.  Netsmen on 
the River Camel are entitled to a maximum of 3 endorsees each.  Endorsees are not 
permitted to use a salmon net in the absence of the net licensee, unless written permission 
is granted by the Agency in exceptional circumstances, (Table 6). 
 
3.2.2 Economic Evaluation of the Salmon Fishery. 
 
Minimum Nett Economic Value. 
 
 Until the introduction of Salmon Action Plans, there had been no single means by which 
to measure the value of a salmon fishery on a given salmon river.  The differing 
perspectives of those involved in the fishery further confuse such measures.  As an 
example of this, anglers would be expected to value the fishery in a different way to the 
estuary netsmen or to local traders who may benefit from anglers' expenditure.  
 
 The following calculation attempts to calculate Nett Economic Value of a salmon fishery 
to the country and is defined by summing the following components: 
 
 Value to fishery owners (calculated by estimating the market value of fishing rights). 
 Value to salmon anglers (calculated by estimating the consumers’ [anglers’] surplus). 
 Value to netsman (calculated by estimating Nett profits from catch sales) 
 
It is important to note that the estimated Nett Economic Value calculation includes some 
aspect of both the salmon and sea trout fisheries.  As the fishery is not discrete for each of 
these species, (particularly with regard to the rod fishery) this would appear to be a 
reasonable assumption. 
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Market value of the fishing rights 
 
 This is defined as the present value of the capitalised future nett benefits to the owners of 
the fishery.  The market value of a salmon fishery is a function of both the average annual 
rod catch and the value of each salmon caught within the fishery. 
 
 In order to eliminate as much yearly variation as possible from the rod catch data, it 
would be appropriate to use a five-year average of recent rod catches.  To compensate for 
the 30 to 40% of anglers that still fail to make a catch return, the average annual declared 
catch has been multiplied by a correction factor of 1.1 (Small, 1998) to obtain an estimate 
of the total catch.  This correction factor reflects the fact that 60% of anglers report 90% 
of the catch. 
 
 Radford et al.,(1991) performed a national survey in 1988 to establish the mean value of a 
salmon in various regions on England and Wales.  Taking into account inflation within 
the intervening period, this study valued rod caught salmon in the Southwest to be worth 
£9,000 per salmon. 
 
 Table (7) presents the market value of the River Camel rod fishery, based upon the 
average annual rod catch and the estimated value of a salmon in the Southwest. 
 
Table 7 - Value of the River Camel fishery to fishery owners (Market value) and to 
salmon anglers (Anglers’ consumers’ surplus). 
Mean 
declared rod 
catch  
1997-2001 
Mean total 
rod catch  
1997-2001 
Mean 
Regional 
value per 
salmon 
Market 
(capital) 
value to rod 
fishery 
Ratio 
Anglers’ 
consumers 
surplus: 
Market 
value 
Angler’s 
consumer 
surplus* 
222 244 £9,000 £2.2 million 1:1 £2.2 million 
*All economic valuation figures have been rounded to one significant figure. 
 
Anglers’ Consumers’ Surplus. 
 
 This term describes a means by which an economic valuation can be put upon the value 
of the fishery to anglers.  It can be defined as the difference between what anglers would 
be willing to pay for their fishing and what they actually pay.  The final total for a given 
river represents the sum of the surpluses for all of the individual anglers who fish the 
river. 
 
 There has only been one study to calculate the capitalised anglers’ consumers’ surplus of 
salmon anglers (Radford, 1984).  The techniques utilised in the assessment are complex. 
To simplify this, Radford (1984) attempted to make a comparison between the market 
value of the fishing rights and the capitalised anglers’ surplus for four salmon rivers 
throughout England and Wales.  The resulting ratios obtained from this study varied 
widely.  To ensure consistency on a national basis, the lowest ratio obtained (1:1) has 
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been used as the basis for a conservative estimate of the capitalised anglers’ consumers’ 
surplus. 
 
 In conclusion, for the purposes of this report, the capitalised anglers’ consumers’ surplus 
is taken to be equivalent to the estimated market value of the fishing rights (Table 7). 
 
Value to the netsmen. 
 
 The gross revenue to netsmen can be estimated by using the average declared weight of 
the two species of fish caught, (salmon and sea trout), within the net fishery, and the price 
per unit weight received for the fish sold. 
 
 Unlike the rod fishery, the small-scale nature of the net fishery has ensured a consistent 
100% return rate for net catches.  The average of five years data (1998 to 2002) has been 
used to calculate the average declared net catch.  Radford et al.(1991) surveyed the prices 
paid to netsmen for salmon and sea trout in England and Wales in 1988.  Salmon from the 
Southwest were valued at £ 4.1/kg (£1.86/lb) and Sea Trout at £ 3.0/kg (£1.36/lb).  These 
figures would appear to be reasonably consistent with the current local market prices paid 
to netsmen for each species. 
 
 In order to calculate the Nett profits to netsmen, it is necessary to subtract costs that they 
have incurred while operating the fishery: fuel, mooring charges, fishing gear, boat 
maintenance, cost of fishing licence etc.  Radford et al.(1991) assessed these costs in 
1988 and found them to be 75% of the gross revenue.  This figure has therefore been 
applied to the River Camel netsmens’ gross profit owing to the absence of any detailed 
information for the fishery (Table 8). 
 
 The Nett net fishery profits have been capitalised to ensure that the net fishery valuation 
is comparable to that of the capitalised rod fishery valuation. 
 
Table 8 - Value to netsmen. 
Species Mean annual 
declared 
weight of catch 
1998-2002 
Price per Kg Gross 
revenue 
Nett profit* Capitalised  
Nett profit* 
Salmon 357 £4.1 £1500 £400 £4000 
Sea trout 18 £3 £100 £30 £300 
 
*All economic valuation figures have been rounded to one significant figure. 
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Calculation of the Nett Economic Value. 
 
 The minimum nett economic value for the River Camel salmon and sea trout fisheries can 
be calculated by summing the components described above.  The summary of the 
calculation is provided in Table (9). 
 
Table 9 - Fishery Nett Economic Value 
Fishery component. Value.* 
Fishery owners. £2.2 million 
Salmon anglers. £2.2 million 
Netsmen. £ 4000 
Minimum Nett Economic Value. £ 4 million 
* All economic valuation figures have been rounded to one significant figure. 
3.2.3 Other Aspects of Economic Value 
 
 In addition to the minimum estimate of nett economic value as described above, there are 
non-use values that apply to those that are not actively involved with the fishery.  These 
include the following: 
 Option value. Defined as the value derived from having the option to participate in 
the fishery regardless of current involvement. 
 Existence value. Defined as the value of knowing that a stock of salmon and a 
salmon fishery exist on the river. 
 Bequest value. Defined as the value derived from knowing that the salmon stock and 
salmon fishery will be available for future generations. 
 
 These values cannot be estimated at present.  Without doubt these values would be 
additive to the overall nett economic value of the fishery.  Existence values in particular 
are known to be substantial on many rivers. 
 
3.2.4 Impact of the rod fishery on the economy. 
 
 This can be considered to be the economic activity generated by salmon fisheries within 
the area surrounding the fishery.  This figure can be estimated by multiplying the average 
number of days which anglers spent fishing on the River Camel, (corrected to account for 
catch returns not received), by the average expenditure of salmon anglers per day fished. 
Radford et al.(1991) estimated the average expenditure by salmon and sea trout anglers in 
England and Wales to be £40 per day.  The calculation of the estimated total anglers’ 
expenditure is given in Table (10). 
 
Table 10 - Anglers’ Expenditure. 
Mean annual 
declared days fished 
1997-2001 
Mean annual total 
days fished  
1997-2001 
Expenditure per 
day 
Total expenditure 
3149 6298 £40 £250,000 
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 Although salmon anglers’ expenditure is felt to be negligible on a national scale, it can be 
considered as more significant on a local level.  The economy in Cornwall is heavily 
reliant on the tourist industry, and fishing represents a major attraction to many visiting 
the area.  The above estimate of the impact of the fishery upon the local community’s 
economy only takes into account resident anglers fishing on the river.  Visiting anglers 
would generate additional income and as such, the total expenditure, calculated above in 
Table 10, should be viewed as a minimum estimate. 
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PART 4. DESCRIPTION OF STOCKS, CURRENT STATUS AND TRENDS. 
 
4.1 STOCK MONITORING. 
 
 Comprehensive stock monitoring is a vital requirement in effective fisheries management. 
It is particularly important that it is performed when salmon stocks are known to be under 
pressure from a variety of sources.  The Environment Agency, together with its 
predecessor organisations, have attempted to achieve this aim by targeting life cycle 
stages at times when physical river conditions have allowed data of a satisfactory 
precision to be obtained. 
 
 It is useful to monitor all of the life stages of the salmon as each age class is subject to 
differing limiting factors.  The quantified assessment of salmon stocks can be used to 
initiate more detailed investigations and where necessary, implement control procedures 
such as changes in legislation. 
 
 The methods utilised to monitor each of the salmon age classes within the River Camel 
are as follows: 
4.1.1 Adults. 
 
 Declared rod and net catches provide a useful indicator of the yearly and historical runs of 
salmon into the river.  As previously stated, this data is subject to many unknown factors. 
It is known that, despite the introduction of a national licence return system in 1994, only 
60% of anglers report their catches back to the Environment Agency.  In addition, the rod 
catch cannot provide information on the runs of salmon that occur outside of the rod-
fishing season.  Therefore, catch data can only provide an estimate of the total run 
occurring during the fishing season. 
 
 Neither the River Camel nor the River Allen have the benefit of a fish counter that allows 
adult salmon and sea trout to be counted as they enter the river.  If this were present it 
would enable a comparison between the number of returning adults, (throughout the year) 
and the number of fish taken.  An exploitation rate could then be calculated to ensure that 
the level of fishing exploitation is sustainable.  
 
 The installation of a fish counter on the River Camel just upstream of the tidal limit 
would prove to be a valuable requirement in the management of the River Camel as a 
sustainable salmon fishery.  Funding for this counter is beyond the financial means of the 
existing fisheries budget.  External funding should therefore be sought at the earliest 
opportunity to facilitate this development. 
 
Spawning adults:  
 
These can be assessed in two ways: 
 By utilising the reported rod and net catch together with estimated exploitation rates to 
calculate salmon spawning estimates. 
 
  
River Camel Salmon Action Plan – Consultation Document 
Page 23 
 By performing redd counts.  Successful redd counting is reliant upon suitable river 
conditions.  Historically, both salmon and sea trout redds have been routinely counted and 
mapped throughout the catchment.  Owing to budgetary constraints, this practice is now 
only performed on a limited basis.  The results of redd counting performed in the late 
autumn and winter 1998/99 is discussed in section 4.3.  No redd counts have been 
undertaken in subsequent winter spawning periods owing to resource limitations.  
4.1.2 Juveniles. 
 
 Juvenile salmonid stocks have been routinely surveyed over the past thirty years on the 
River Camel.  This sampling programme has been dedicated to providing accurate and 
quantifiable data on the abundance and health of salmonids and other fish populations 
within the river. 
 
4.2 JUVENILE ABUNDANCE 
 
Juvenile salmon can be considered as two separate age groups: 
  0 + These are referred to as “fry”.  They are fish that have hatched from eggs laid in the 
previous winter. 
  >= 1 + These are referred to as “parr”.  They are young salmon that have spent at least 
one year in the river. 
 
 The most recent electric-fishing survey of juvenile salmon throughout the Camel 
catchment was carried out in 2000.  
4.2.1 Fry abundance. 
 
 The salmon fry densities recorded on the River Camel in 2000 are presented in Figure (8) 
based upon the national Fisheries Classification Scheme (FCS). 
 
 In 2000, salmon fry densities, recorded from throughout the River Camel, were generally 
towards the lower range of historical electric fishing data.  Low densities of salmon fry 
were recorded from the River Ruthern in both 1997 and 2000. 
 
 Salmon fry do not often utilise the available spawning area above Camelford Weir. 
However, the 2000 survey recorded a low abundance of salmon fry and salmon parr at 
Trefew (SX 1068 8500) just above Camelford.  A single salmon fry was also recorded at 
Trela (SX 1170 8708), the highest site surveyed on the main River Camel.  Salmon fry 
have never been recorded at this site in previous surveys. 
 
 The salmon fry densities recorded on the River Allen have improved gradually since the 
severe decline recorded by the 1997 monitoring survey.  Salmon fry were recorded as 
absent from the headwaters of the River Allen during 1997, 1998, 1999 and 2000.  2001 
was the first year since the 1994 survey, that salmon fry were recorded at the top of the 
catchment.  However, salmon fry densities within the lower half of the catchment have 
remained at low levels.  
 
 The densities of salmon fry recorded from the smaller tributaries of the River Camel were 
generally lower than in previous historical surveys.  However, the site at Treneague (SW 
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9854 7138) on the Polmorla Stream, where salmon have spawned sporadically in the past, 
recorded the highest density of salmon fry in the whole Camel catchment (93.5 salmon 
fry per 100m², national FCS Grade A – the highest grade). 
4.2.2 Parr abundance 
 
 The densities of salmon parr recorded on the River Camel in 2000 are presented in 
Figure (9) based on the national FCS grading. 
 
 In 2000, the recorded salmon parr densities were generally good on the main River 
Camel.  Densities were within the historical range.  Salmon parr were also recorded in 
low densities at Trefew (above Camelford weir), indicating that spawning had probably 
taken place above Camelford in the 1998/1999 spawning season as well during the 
1999/2000 winter. 
 
 The salmon parr densities recorded on the River Ruthern were poor with the majority of 
the sites recording densities lower than historical surveys. 
 
 The River Allen salmon parr densities have shown a slight increase since the 1997 
survey.  As recorded for the salmon fry, salmon parr are now being recorded upstream of 
the confluence with the Delabole Stream.  Recorded densities of salmon parr have also 
increased in the lower half of the catchment.  However average salmon parr densities in 
2001 for the River Allen were still less than 20% of the average salmon parr density 
recorded in the 1980 and 1985 historic surveys.  The slow recovery period for salmon fry 
and especially salmon parr abundance supports the idea of an ongoing and chronic 
limiting factor. 
 
 For the first time, salmon parr, (as opposed to fry) were recorded on the Waterloo Stream 
(Waterloo SX 105 729) in moderate abundance (3.1 salmon parr/100m², FCS Grade D). 
4.3 DISTRIBUTION OF SPAWNING AND UTILISATION OF THE CATCHMENT. 
 
 Redd counts from 1998/1999 indicated that salmon spawned up to Fenteroon (Pencarrow) 
Bridge on the main River Camel and upstream of Lanteglos Bridge (SX 090 829) on the 
River Allen.  Electric-fishing survey results indicate that salmon spawning continues into 
the Greylake Stream and to a lesser extent into the headwaters of the River Camel above 
Camelford. 
 
 The River Camel has many tributaries.  The majority of these streams are suitable for 
successful salmon spawning and subsequent juvenile survival.  However salmon fry have 
not been recorded from the upper reaches of the Stannon Stream, the Crowdy Stream, the 
Croan Stream or the Trevisquite Stream, (the latter two being River Allen tributaries). 
 
 Salmon are unable to spawn along the majority of the De Lank River due to significant 
impassable in-stream obstructions of rock resulting from quarrying activities at 
Hantergantick quarry.  Examinations of historic reports yield no evidence of salmon 
being seen or caught on the De Lank above the current quarry obstruction although 
anecdotal evidence suggests that adult fish have frequently been observed immediately 
below the rock blockage. 
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 Other impassable barriers to salmon migration include Crowdy Dam and the Stannon Pit 
weirs within the upper Stannon Stream.  Flood prevention sluice gates at the tidal 
confluence of the Polmorla stream and the River Amble undoubtedly reduce the ability of 
salmon to make spawning migrations into these estuarine tributaries. 
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Figure 8 - Fisheries Classification Scheme (FCS) – River Camel – Salmon Fry (0+) 2000 
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Figure 9 - Fisheries Classification Scheme (FCS) – River Camel – Salmon Parr (>=1+) 2000 
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PART 5. ASSESSMENT OF STOCK AND FISHERY PERFORMANCE. 
5.1 SPAWNING TARGETS. 
 
 The first objective of the Salmon Management Strategy is that: 
 
“Individual salmon stocks, and the environment in which they live, should be managed 
to optimise recruitment to home water fisheries.” 
 
This objective needs to be expressed in terms of biological targets.  To do this nationally 
requires a common approach to the setting of targets and the assessment of compliance across 
the Agency’s regions (Environment Agency, 1996). 
 
 Several types of target can be set for the management of salmon.  However, ICES (1995), 
has recently recommended that spawning stock at maximum gain should be the standard 
target defining the Minimum Biological Acceptable Level (MBAL) of a stock’s 
abundance to assure its continuation. 
 
 The relationship between spawners and recruits can be summarised as a stock-recruitment 
(S-R) curve, Figure (10).  The replacement line represents the relationship between 
recruits and spawners and the difference between this and the S-R curve is referred to as 
“gain”.  These are the surplus fish, (recruits) potentially returning to the system above the 
level required to replace the spawning stock that generated them.  Maximum Gain (Sg), is 
therefore a mathematically unambiguous point on the curve. 
 
Figure 10 - Diagrammatic stock recruitment curve 
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 MBAL has been definitively calculated for only one river in the UK: the River Bush, 
Northern Ireland.  The target egg deposition for the River Bush, (563 eggs per 100m
2
 of 
“usable” habitat) is used as a benchmark which can be transported to other rivers using a 
system devised by the Water Research Council (WRc).  This is designed to take account 
of differences in stock composition (eg. Proportion of grilse and MSW salmon) and 
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quality of juvenile habitat when transporting the target from the donor river (Bush) to the 
recipient river. 
 
 The Environment Agency has adopted MBAL as the target most closely describing the 
objectives of the Salmon Strategy. 
 
 The River Camel compliance assessment has benefited from a new approach which 
estimates, in a more reliable and justifiable way, highly sensitive and uncertain 
parameters such as rod exploitation rates, marine survival and freshwater density 
independent survival. 
 
 This approach uses a simple salmon life cycle model that simulates the River Camel 
performance over the past 10 years.  This uses rod and net catch data from catch returns 
and juvenile production.  The 1997 survey showed that the juvenile production was below 
carrying capacity.  The 1994 survey showed that the juvenile production was higher than 
the estimated carrying capacity, which suggests that there is a need to assess the carrying 
capacity of the River Camel using the HABSCORE procedure. 
 
 The model simulates the observed performance of the river by combining different values 
of the prevailing parameters that have occurred over the last 10 years, (a combination of 
rod and net exploitation rates, marine and density independent freshwater survival rates). 
 
 The worse case scenarios are arbitrary and are chosen in accordance with the 
precautionary principle. 
 
Worst case scenario 
 
Net exploitation     0.20 (20% of annual run) 
Rod exploitation     0.35 (35% of annual run) 
Marine survival (to river)    0.11 (11% smolts leaving the river) 
Density Independent Freshwater survival  0.02 (2% eggs survive to smolt) 
 
Carrying capacity (smolts per 100m²) 1.99 
Accessible area (100m²)   5570 
Fecundity per adult (eggs per salmon) 3374 
Post Rod mortality    0.1 
Rod Declaration rate    1.1 
Predicted rod catches    253 
Predicted net catches    181 
Predicted smolts output   1.48 per 100m² 
Predicted return (in salmon)   905 
Predicted escapement (eggs per 100m²) 285 
 
 This simulation leads to an estimate of the existing rod exploitation of at the most 35%. 
This value is used to assess the compliance according to the SAP guidelines. 
 
 This salmon life cycle model shows that marine survival is below the benchmark value of 
22.5% and that the density independent survival is lower than 3% (River Bush benchmark 
value).  This would suggest an increased mortality at sea for the salmon from the River 
Camel and a potential problem during the freshwater phase. 
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Table 11 - Parameters from the River Camel Spawning Target calculations 
TARGET VALUE 
Maximum Gain (Sg) 243 eggs 100m
-2
 or 1.35 million eggs 
Spawners Equivalent to Sg egg target 401 
 
Parameters used to calculate the above: 
Catchment Area = 290.25 km² 
Wetted area available to salmon = 556,779m² 
Marine Survival (to high seas fishery) = 11% 
Fecundity = 6,081 eggs per female 
Females = 55.5% 
Post rod fishery mortality = 10% 
Rod Exploitation = 35% 
Rod Catch declaration = 91% 
 
 The calculation of the River Camel salmon-spawning target is summarised in Table (11). 
The spawning target corresponds to a total of 243 eggs per 100m
2
 of the total wetted 
surface area of the River Camel that is available to salmon.  This equates to a total of 1.35 
million eggs.  This is shown to be equivalent to a declared rod catch of approximately 204 
salmon. 
 
 The calculation of the wetted area available to salmon was estimated from length and 
width measurements taken directly from the River Camel and River Allen catchments.  
Inaccessible tributaries, where salmon are known to be currently absent, have been 
excluded from this calculation.  
 
 For the calculation of the spawning targets, the catchment has been divided into habitat 
classes according to altitude and stream order, (the number of connections with other 
tributaries).  Within each habitat class at least three width measurements were taken, with 
each not more than 1 km apart.  These width measurements are then used to estimate the 
wetted area of river. 
 
 Using knowledge of obstacles and areas of known spawning the proportion of spawning 
occurring in each habitat class is estimated.  In this way, only areas accessible to salmon 
are included and the preferred areas of spawning are considered. 
 
 It is the objective of this plan to identify and promote actions that will enable the 
consistent achievement of the target egg deposition on the River Camel within future 
years. 
 
 It is realised that the current methodology used to calculate spawning targets is relatively 
crude.  The implementation of spawning targets on a national basis will undoubtedly 
improve our understanding and lead to further refinement of the techniques used. 
 
 The calculation of the current River Camel spawning target should therefore be viewed as 
a first attempt. 
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5.1.1 Historic egg deposition and compliance assessment. 
 
 Historic egg deposition for the River Camel was calculated for the period 1991 to 2001 
Figure (11). This has been calculated using total annual declared rod catches, in addition 
to estimates for rod fishery exploitation, marine survival, fecundity and post fishery 
mortality as shown above. Due to the lack of licence returns in years prior to 1990, that 
data cannot be used to assess spawning compliance. 
 
Figure 11 - River Camel historic egg deposition compliance. 
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 The methodology for assessing spawning target compliance has been developed by the 
WRc (1996). Essentially, a failure in the fishery’s target occurs when either or both of the 
following criteria are met. They are: 
 
 When the calculated egg depositions within a consecutive period of more than two 
years (an episode) are below the target egg deposition value. 
 
 When the clear gap between subsequent target failure and an “episode” is less than 
two years. 
 
 The graph indicates that, in the last 10 years, compliance has been constantly met with 
only two years not meeting the target although these have, so far, not contributed to any 
failure episodes. 
 
 Although no failure periods have been identified at present, the salmon life cycle model 
shows that marine survival is significantly below the benchmark value of 22.5% and that 
the density independent survival is lower than 3 % (River Bush benchmark value). 
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 This would suggest an increased mortality at sea for the salmon from the River Camel, (a 
common feature in all of the British rivers) and a potential problem in the freshwater 
phase.  Causes for reduced density independent freshwater survival, (likely due to water 
quality or river habitat problems) should be investigated with appropriate data analysis 
and field assessment.  If any cause can be identified, justified actions can be carried out. 
 
 To prevent any potential failures of meeting the spawning target in the future years, 
increasing the annual escapement should compensate low recruitment.  Reducing 
exploitation and improving freshwater production are the only improvements currently 
within the scope of the Environment Agency. 
 
5.1.2 Expected catch. 
 
 The historic River Camel rod catches have been used to calculate the optimum salmon 
spawning targets and assess target compliance.  On the River Camel, the spawning target 
corresponds to a declared rod catch of approximately 204 fish.  This calculation assumes 
that the exploitation rate would remain at the 2001 rate.  An increase in the exploitation 
rate would result in the calculation of a higher target rod catch.  It is not known how the 
Environment Agency’s spring salmon bylaws will affect the exploitation rate of salmon. 
 
 The target rod catch is an approximate number of fish needed.  The actual target is related 
to the number of eggs, which is affected by the size of fish and the proportion of female 
fish within the population. 
 
5.2 FRESHWATER PRODUCTION  
 
 The 1998/1999 redd counting survey identified that salmon spawning was spread 
throughout the parts of the catchment surveyed.  Adverse weather prevented a full 
assessment of the spawning distribution.  No further assessment has been undertaken 
since this time owing to GIA funding cuts.  
 
 Fry production in 2000 varied throughout the catchment with some areas having higher 
than average densities and some lower than average densities. 
 
 Parr production in 2000 was similar to fry production with great variation recorded 
throughout the catchment.  Good numbers of salmon parr were present in the upper 
reaches of the main River Camel.  As with fry, the numbers of parr were within the 
historical range.  The River Ruthern was the exception recording both low salmon fry and 
salmon parr densities. 
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5.3 DIVERSITY AND FITNESS 
 
 The second objective of the National Salmon Strategy states that the Agency will: 
 
“maintain and where appropriate, improve the diversity and fitness of individual salmon 
stocks” 
 
To achieve this aim, the Agency will manage local salmon stocks, which are typically 
genetically distinct, in order to maintain and improve their diversity.  The Agency will 
therefore prohibit the transfer of salmon stocks between river catchments, with the exception 
of where a river’s stock has been lost. 
 
 Restocking of salmon into the River Camel, De Lank River and River Allen from River 
Tamar stock took place from 1955 to 1978 and from Icelandic stock in 1971.  It should be 
noted that the Camel recovery programme following the Lowermoor incident was 
successful without any artificial stocking. 
 
 The decline of the multi-sea-winter spring salmon stock is of particular concern at both a 
local and national level.  In the short term, we will attempt to protect these fish from over 
exploitation from both rod and net fisheries.  In addition, there will be further 
investigations, both nationally and locally, into the reasons for their decline.  The Agency 
will identify remedial measures to improve the abundance of the stock. 
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PART 6. LIMITING FACTORS. 
 
 Factors that are currently limiting or have the potential in the future to limit the salmon 
stock and the salmon fishery on the River Camel are listed below.  The factors have been 
grouped into three major sub-headings which are as follows: 
 
 Fishery limiting factors. 
 Biological limiting factors. 
 Environmental limiting factors. 
 
 The fishery and environmental limiting factors have been further divided into two sub 
groups which are: 
 
 Fishery:  a) Management issues. 
b) Exploitation issues. 
 
 Environmental: a) Impacts upon the physical habitat. 
b) Impacts upon the chemical habitat. 
 
6.1 FISHERY LIMITING FACTORS 
 
a) Management issues. 
 
 Inadequate monitoring of adult and smolt life cycle stages. 
 Limited knowledge of the factors limiting juvenile survival and recruitment. 
 Requirement to increase salmon smolt production to counter reducing marine 
survival. 
 
b) Exploitation issues. 
 
 Legal Irish drift net fishery. 
 Legal Licensed net fishery on the River Camel estuary. 
 Legal Licensed rod fishery. 
 Illegal high seas fishery. 
 Illegal coastal and estuarial fishing 
 Illegal freshwater fishing. 
 
6.2 BIOLOGICAL LIMITING FACTORS 
 
 Competition for spawning habitat from sea trout. 
 Competition between juvenile salmonids for food. 
 Competition for food at sea. 
 Impact of mammalian and piscivorous predation in both marine and freshwater. 
 Impact of avian predation of juveniles and smolts in both marine and freshwater. 
 Impact of diseases and parasites. 
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6.3 ENVIRONMENTAL LIMITING FACTORS 
 
a) Impacts upon the physical habitat. 
 
 Impact of land use and associated siltation 
 Impact of flows upon adult spawning distribution 
 Impact of flows upon upstream migration. 
 Impact of flows upon the utilisation of potential spawning tributaries. 
 Impact of instream structures such as weirs 
 Impact of abstractions upon smolt migration. 
 
b) Impacts upon the chemical habitat. 
 
 Impact of eutrophication, resulting from Waste Water Treatment Works discharges 
(WWTW), waste spreading to land and other sources, upon instream macrophyte 
cover and algal production. 
 
 Impact of acidification upon the survival of juvenile salmonids and in particular, 
salmon fry, (low pH from moorland geology and lack of buffering capacity). 
 
 Impact of other chemical sanitary determinands (Dissolved oxygen, Biochemical 
Oxygen Demand (BOD), Ammonia etc.) 
 
 Impact of metals and sediment resulting from quarrying and mining. 
 
 Impact of endocrine disrupters within sewage work discharges that may impact upon 
sexual determination , maturation or spawning success within the salmon population. 
6.4 ISSUES 
The above list of limiting factors has been refined to those that are considered to have the 
most significant impact upon the salmon stock and the salmon fishery on the River Camel.  
The following factors are deemed to be resolvable, although at this stage no assessment has 
been made of the financial cost.  The issues are:- 
 
 Inadequate knowledge of factors impacting upon juvenile survival in the River 
Camel 
 Inadequate monitoring of adult upstream migration 
 Habitat degradation 
 Diminishing run size of salmon 
 Poaching 
 Exploitation of mixed salmon stocks in distant water fisheries 
 Restrictions to upstream salmon migration 
 Potential mortalities due to in river abstractions 
 Population dynamics 
 
Figure (12) indicates the stages of the salmon life cycle that are subjected to these limiting 
factors. 
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Figure 12 - Limiting factors impacting upon the salmon life cycle. 
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 Appendix (2) provides more specific information on the factors influencing the marine 
phase of the life cycle. 
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PART 7 ISSUES AND ACTIONS 
Table 12 - Issues and Actions 
ISSUE 
 
ACTION TIMESCALE COST (£K) 
AND 
FUNDING 
SOURCES 
Ref 
(priority: VH = very high; H = high; M = medium, L = Low*) 02/
03 
03/
04 
04/
05 
05/
06 
06/
07 
Inadequate knowledge of factors impacting upon juvenile survival in the River Camel 
River Allen fish population 
decline 
Identify cause of decline and 
take appropriate action. (H). * * * * * 
Agency -Habitats 
Directive Project 
Officer to investigate 
CM1 
Continue monitoring of 
population to investigate 
recovery (H). 
* *    
Agency- funded by 
Habitats Directive   CM2 
Identify the source of Zinc 
within the water from 
Delabole Slate quarry (H). 
*     
Agency- funded by 
Habitats Directive CM3 
Buy back netting time on 
Camel Estuary (VH) *     
Agency- funded by 
Collaborative Project 
Fund 
CM4 
Produce report on 
investigation and findings 
* *    
Agency – funded by 
Habitats directive  
CM5 
River Ruthern low salmon 
densities 
Identify cause of low juvenile 
salmon densities (VH) 
 *    
Agency 
CM6 
Impact of nutrient 
enrichment.  
Investigate effects of 
increased nutrient enrichment 
within the catchment (VH). 
* * * * * 
Agency 
CM7 
Inadequate monitoring of adult upstream migration 
Lack of information of run 
size. 
Fish counters feasibility 
study. 
(VH) 
* * * * * 
English Nature/ 
Agency 
Feasibility £5 –£10k 
CM8 
Habitat degradation 
Agricultural Practices Influence CAP reform (VH)  
 
 
 
   * * * * * 
National Agency 
 
 
CM9 
Provide full support (best 
practice guidance, data, 
funding) as a partner in the 
Objective1 Cornwall Rivers 
Project. (VH) 
 
* * * * * 
 
Agency 
CM10 
Undertake fencing projects at 
main salmon spawning areas 
e.g. Kenningstock (VH) 
 
 
* * * * * 
English Nature/ 
Agency/ Westcountry 
Rivers Trust CM11 
Progress Stannon Project 
 (M). 
* * * * * 
Agency 
CM12 
Provision of egg boxes to 
support juvenile populations 
and assessment of benefits 
(M) 
* * * * * 
Riparian 
Owners/Fishing Clubs 
CM13 
Crowdy scour valve releases Ensure that releases occur at 
the least sensitive time of year 
(H) 
* * * * * 
Agency/ SWW 
CM14 
Limited knowledge of 
habitat 
Undertake HABSCORE 
analysis to determine salmon 
carrying capacity and identify 
limiting factors (M). 
* * * * * 
Agency 
CM15 
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Table 12 (Continued) 
ISSUE 
 
ACTION TIMESCALE COST (£K) 
AND 
FUNDING 
SOURCES 
Ref 
(priority: VH = very high; H = high; M = medium, L = Low *) 02/
03 
03/
04 
04/
05 
05/
06 
06/
07 
Diminishing run size of salmon 
Exploitation of salmon Consider byelaw to change 
season (H) 
 * *   
Agency/ DEFRA  
CM16 
Review Net Limitation Order 
(VH) 
 * * *  
Agency 
CM17 
Promote use of barbless 
hooks to aid survival after 
release (H) 
* * * * * 
Agency/Riparian 
Owners/Fishing clubs CM18 
Restrictions to fishing 
methods. e.g. restriction on 
use of worms/ prawn in 
Nov/Dec (VH) 
 * * * * 
Riparian owners 
/Fishing clubs 
CM19 
Limit current high 
exploitation by rods by 
promoting more catch and 
release (VH) 
* * * * * 
Agency/Riparian 
Owners/Fishing Clubs 
CM20 
Voluntary bag limits (VH) or 
byelaw? 
* * * * * 
Riparian Owners 
/Fishing clubs 
CM21 
Fishing amongst spawning 
fish 
Identify and protect spawning 
sanctuary areas and 
discourage angling at 
sensitive times (VH) 
* * * * * 
Riparian Owners/ 
fishing clubs/ Agency 
CM22 
Poaching 
Size of freshwater 
catchment, estuary and 
coastal area. 
Maximise frequency of 
targeted enforcement patrols 
and use of new technology 
(H). 
* * * * * 
Agency – Core work 
CM23 
Estuary and coastal bylaws Review bylaws to tighten up 
on areas where poaching 
opportunities exist (including 
bass legislation).(H) 
* * * * * 
Agency  
CM24 
Publicise regulations and 
encourage reports from the 
public (H) 
* * * * * 
Agency 
CM25 
Exploitation of mixed salmon stocks in distant water fisheries 
Exploitation by Irish Drift 
Nets 
Assess the significance of the 
Irish fishery to exploitation 
on SW rivers (VH). 
* * * * * 
NASCO / ICES 
Agency Index River 
Project 
CM26 
Restrictions to upstream salmon migration 
Restricted access within 
certain tributaries 
List and assess restrictions to 
access. (VH) eg. De Lank and 
Stannon weirs 
* * * * * 
Agency  
CM27 
Assess the impacts of 
temporary structures (“trash” 
dams) and remove where 
necessary. 
Sensitive removal of trash 
dams (M) 
* * * * * 
Agency – Core Work 
CM28 
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ISSUE 
 
ACTION TIMESCALE COST (£K) 
AND 
FUNDING 
SOURCES 
Ref 
(priority: VH = very high; H = high; M = medium, L = Low *) 02/
03 
03/
04 
04/
05 
05/
06 
06/
07 
Potential mortalities due to in river abstractions 
Loss of salmon smolts into 
leats 
List and assess screening at in 
river abstractions (H) 
 e.g. R Allen leats, Waterloo 
Stream & Kenningstock leat. 
* * *   
Agency 
CM29 
Population dynamics 
Unknown proportion of 
large grilse and MSW 
salmon in the autumn run 
Undertake scale analysis of 
late-running salmon to 
determine MSW component 
(H) 
* * * * * 
Agency 
CM30 
 
 
* Priorities for these actions are to be set following consultee responses and will be included 
in the final plan. 
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PART 8. FUNDING THE PLAN 
 
8.1 THE FUNDING BACKGROUND 
 
 The Environment Agency currently spends about £7.4 million on salmon and sea trout 
fishery management, of which about 12% comes from rod licence income and 2% from 
net licences 
 
 Specific Capital SAP money is available from National budgets to facilitate some 
prioritised actions and act as ‘seed-corn funding’ to bring in contributions from partners. 
 
 The Salmon Action Plan is a vehicle for promoting this and should creatively explore all 
avenues for alternative funding such as: 
 
 Direct beneficiaries, i.e. riparian owners and angling clubs 
 Local businesses. 
 English Nature. 
 Local wildlife trusts (Royal Society for Nature Conservation (RSNC)) 
 County Councils 
 European community (through the Habitats Directive, LIFE Fund) 
 National Lottery 
 Millennium Fund 
 Cross funding from other Agency functions 
 Mitigation funds from SWWSL 
 Sports Council 
 Southwest Tourism Board 
 Objective One 
 West Country Rivers Trust 
 
8.2 CURRENT ACTIONS. 
 
 Fishery management activities that are currently ongoing or have recently been performed 
on the River Camel are listed in Table (13).  These activities represent work performed 
for the benefit of both salmon and sea trout.  The activities have been funded by Agency 
sources as outlined in section 8.1.  In order to carry out the initiatives outlined in Table 
(12), further funding is required from non Agency Fisheries function sources. 
 
 A recent estimate indicated that 80% of the Cornwall Area Fisheries budget is used to 
fund work on salmonids.  The majority of this work is performed on the Yealm, Plym, 
Tavy, Tamar, Fowey and Camel catchments. 
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Table 13 - Current fisheries activities undertaken by the Environment Agency within 
the River Camel catchment. 
Activity Work continuing or undertaken on the River Camel to date. 
Enforcement  Anti-poaching patrols in tidal waters 
 Anti-poaching patrols in freshwater 
 Byelaw monitoring and enforcement 
 Rod licence and net licence checks 
Monitoring  Juvenile salmonid monitoring 
 Catch return analysis 
 River Allen investigation 
Habitat 
Improvement 
 Promoting buffer strip creation and fencing livestock out of 
watercourses 
 Promoting spawning sanctuary area through the River Camel 
Fisheries Association 
 Assisting with egg boxes as mitigation for poor habitat 
 Stannon Habitat Improvement Scheme 
 Removal of major trash dam obstructions 
 Cornwall Rivers Project (with WRT)  
Increasing Adult 
Escapement 
 Net Buyback for part of season  
 Review of Net Limitation Order 
Regulation Controlling the activities of others: 
 Development and planning liaison. 
 Abstractions and discharge consents. 
 Fish Stocking consents. 
 
8.3 COLLABORATIVE FUNDING. 
 
 There are a number of potential sources of collaborative funding available to the Agency. 
Examples include the National Lottery, European Union sources and development 
agencies.  The Agency is a main partner in a successful Objective One Project, “The 
Cornwall Rivers Project”.  This project covers the Camel catchment and works to 
improve the river corridor have already started. 
 
 The Agency is also actively involved in another Objective One bid for funding.  The 
Proposed Project is called ‘ Fishing Cornwall’ and is aimed at improving and promoting 
all types of sustainable recreational fishing in Cornwall.  
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PART 9. THE CONSULTATION PROCESS. 
Table 14 - Stages within the consultation process. 
 
Step 
 
Consult with 
 
Means 
 
Aim 
 
Timescale 
 
1 
 
 
 
South West regional 
fisheries. 
 
Circulate copy of draft 
consultation plan. 
 
Quality checks; Ensure regional consistency. Completed 
 
Area Management Team. 
 
Circulate copy of draft 
consultation plan. 
 
Account for cross-functional comments. 
Ensure approval and agreement by RMT. 
Completed 
 
2 
 
External interest groups: 
AEG, Camel fishing clubs 
and associations, riparian 
owners, Net licensees, 
South West Rivers 
Association, Westcountry 
Rivers Trust, Game 
Conservancy Trust, 
English Nature, CEFAS, 
SWWSL, Fisheries Forum  
 
Press releases and circulation of 
consultation plan to known 
contacts 
 
 Raise awareness of and publicise 
consultation process. 
 Provide opportunity for all interests to 
review and comment 
 Nov 02 
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PART 9. THE CONSULTATION PROCESS. (Contd.) 
 
 
Step 
 
Consult with 
 
Means 
 
Aim 
 
Timescale 
 
3 
 
Review feedback. Redraft 
plan and extend/amend 
responsibilities section. 
 
Project team. 
 
Account for external comment; accommodate 
accepted new issues and proposals for 
actions. 
Nov 02 
4 
Respondents  
and interested parties. 
Consultation meeting. Finalise issues and actions for Final Plan 6
th
 December 
2002 
 
5 
 
RFERAC, AEG and NSG. 
 
Submit final plan to all groups. 
 
Final endorsement. Dec 02 
 
6 
 
RMT. 
 
Submit final plan. 
 
Final endorsement. Dec 02 
 
7 
 
  
 
Publish and publicise final plan. 
 
Achieve wide-ranging awareness of plan and 
commitment to it. 
Dec 02 
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PART 10. APPENDICES. 
 
APPENDIX (1) 
 
Spawning Targets in salmon management. 
 
 In setting spawning targets, the Environment Agency is following the recommendation of 
NASCO (1995) and drawing on extensive experience in the use of targets for salmon 
management in North America since 1977.  The basic rationale behind this approach is 
outlined below. 
 
 The main reason for using targets in salmon management is to provide an objective 
standard against which to assess the status of the river's salmon stock.  The standard is 
selected to ensure the long-term sustainability of the stock and the fishery it supports.  The 
principle is simple.  The numbers of salmon which a river can produce, (and consequently 
the catches that result) are a function of the quality and quantity of accessible spawning 
and rearing area.  This is why, in general, big rivers have larger catches and have 
correspondingly bigger total spawning requirements than small rivers.   Thus, for any 
given size of river there should be a preferred, or optimum level of stock which the target 
seeks to define.  
 
 There are three stages in the use of targets: setting the target, estimating actual egg 
deposition and assessing compliance against the target.  The procedures used are described 
in detail elsewhere (Environment Agency, 1996a). 
 
 The Environment Agency defines targets in terms of optimum spawning levels, expressed 
as egg deposition (eggs laid per 100m
2
, or the total number of eggs per river).  This is 
because spawning level is regarded by salmon biologists as the primary factor controlling 
the number of smolts likely to come out of a river section.  On average, more eggs 
deposited means more smolts being produced, up to some level beyond which output 
levels off or may even decrease.  This occurs because young salmon are strongly territorial 
and there is a maximum number that a river section can support.  This level of production 
is often referred to as the carrying capacity.  If data is available, a curve can be plotted 
showing the change in smolt production, (or adult "recruiting" back to fisheries) 
accompanying increasing spawning stock level.  This is known as a "stock-recruitment" 
(S-R) curve.  A characteristic feature of such curves, even when numbers are accurately 
and precisely measured, is the wide variation in recruitment which occurs at any one stock 
level; this is mainly due to the effects of random factors influencing survival.  
 
 The target chosen for SAPS is derived from one recommended by NASCO which defines, 
from a S-R curve, that level of spawning which maximizes the sustainable catch, (total 
catch, comprising all marine and freshwater fisheries), and it is termed the Minimal 
Biologically Acceptable Level (MBAL).  If exploitation rate increases above the 
sustainable catch level then, although catch may temporarily increase, the stock will 
eventually reduce.  MBAL is a threshold spawning level below which it is inadvisable to 
go.  In order to give some leeway on the estimate it is preferable to establish a long-term 
spawning level rather higher than MBAL to insure against the effects of unforeseen 
exceptional events leading to low survival.  
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 Some buffer is incorporated into the statistical compliance procedure adopted in SAPs, but 
it may be felt that more insurance is desirable.  This should be a local management 
decision and depends on circumstances.  For example, particular uncertainty over the 
deposition estimates may lead a manager to set a higher target to reduce risk of the 
potentially damaging effect of over-fishing. 
 
 Because S-R curves are not available for most rivers, the procedures use a curve taken 
from the River Bush in Northern Ireland, where long term studies have given a working 
model of the relationship between spawners and recruits.  The shape of an S-R curve is 
controlled by the productivity of the freshwater habitat and the survival rate.  Correcting 
for these features allows the Bush model to be used for other rivers.  This gives an 
improved approximation of a river-specific target.  
 
 It is most important to recognise targets for what they are - valuable, objective reference 
points to guide managers in local stock assessment and a standard framework to report 
stock status nationally.  Although spawning targets have been internationally accepted as a 
good working practice for some years, there is still a need for improvements in 
understanding and methodology.  
 
 Numerous factors could lead to misinterpretation of a target set for a whole river.  One 
particular problem is the possibility of stock structuring on large rivers, which in theory 
might require targets to be set for different stock components originating from different 
parts of the catchment and having different age, run, and exploitation characteristics. 
Currently, such tight sub-catchment management is impracticable, although special 
measures to protect or enhance run components, particularly spring-running fish, must be 
brought in when they are shown to be necessary.  It may be possible for some rivers to 
define objectively separate spawning targets for grilse and multi-sea-winter fish, and this is 
the subject of continuing research. 
 
 Nominal "passing" or "failing" of targets in isolation does not guarantee a correct 
management decision.  Professional scientific judgement, combined with consideration of 
the full range of other factors acting on a fishery is essential to come to the correct 
conclusions.  
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APPENDIX (2) 
 
 Limiting factors in the marine phase of the salmon life cycle. 
 
 Natural mortality: Advice to NASCO suggests that, in general, there is an overall 
decreasing trend in survival during the marine phase over the last 5-10 years.  Fewer 
smolts are therefore surviving to become salmon.  Changes in ocean climate may be a 
factor.  The abundance at sea of salmon, which would return as multi-sea-winter fish, is 
related to the availability of ocean at temperatures preferred by salmon (6-8 °C).  The 
amount of such suitable thermal habitat has been lower in the 1980s and 1990s than during 
the 1970s (Reddin and Friedland 1996). 
 
 Greenland fishery: There has been a net fishery on the West Coast of Greenland since the 
1960s.  Catches peaked in 1971 at 2689 tonnes.  Since 1976, only Greenlandic vessels fish 
it, and a quota agreed at NASCO has usually limited the catch.  Since 1993, the quota has 
been related to estimates of the pre-fishery abundance of salmon, which have been 
declining.  The fishery exploits only salmon that would have returned to Europe or North 
America as multi-sea-winter (MSW) fish.  Prior to recent negotiated reductions in the 
quota for this fishery, the exploitation rates on the MSW component of English and Welsh 
stocks were estimated to be in the region of 10-20 per cent.  In 1998, only a subsistence 
quota was allowed, amounting to 11 tonnes, of which 2-3 tonnes were probably of 
European origins, mostly from the UK and Ireland.  Current levels of exploitation of 
English and Welsh MSW salmon by this fishery are therefore at very low levels.  
 
 Faeroes fishery: Also developed in the 1960s, this fishery uses long-lines.  The catch 
peaked at 1027 tonnes in 1981 but exploits salmon of mainly northern European origin. 
Since 1991, the North Atlantic Salmon Fund has bought out the Faeroes quota, agreed at 
NASCO.  Prior to these buybacks, tag recoveries indicated that exploitation of salmon of 
English or Welsh origin were very low, perhaps 1 per cent.  Since the buybacks began, 
only a small research fishery has operated, in some years.  Therefore, current exploitation 
is negligible. 
 
 Irish fishery: The reported catch of salmon in Ireland increased from about 700 tonnes in 
the 1960s to a peak of over 2000 tonnes in the mid-1970s.  This coincided with the 
expansion of a coastal drift net fishery.  Of the Irish salmon catch, (some 600 tonnes in 
1998), probably more than half is taken by the drift nets.  In 1997, new regulations were 
introduced restricting fishing to daylight within 6 miles of the coast and delaying the start 
of drift netting until 1 June.  Tagging studies indicate that, prior to these regulations, the 
Irish drift nets took a significant, though variable, proportion of the stock destined for 
English and Welsh rivers.  Exploitation rates were low (~1%) for stocks in the north east 
of England, higher (~5%) for rivers in the north west and highest (perhaps 10-20%) for 
rivers on the south coast of England and Wales.  The effects of the new regulations on the 
level of exploitation have not been assessed. 
 
 International fishery: An unregulated high seas fishery operates in international waters 
by countries that are not signatories to the NASCO convention.  In 1995, annual catches 
are thought to be 25 to 100 tonnes, comprising predominantly European stocks. 
Diplomatic efforts by NASCO have been made to restrict landings of these catches.  There 
is no evidence that this fishery still operates, although surveillance has been limited. 
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 Impact of fisheries for other species: The potential catch of salmon post-smolts in 
marine fisheries continues to be a matter of concern.  The fishery with the greatest 
potential for such a by-catch is probably the mackerel fishery near the Faeroes and in the 
international area of the Norwegian Sea.  There is very little evidence that post-smolts are 
caught but the problem is difficult to assess.  The British Government has proposed 
measures to ban sandeel fishing along the East Coast of England and Scotland.  This 
would principally be to protect certain bird species but it might also benefit stocks of 
salmon and sea trout. 
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APPENDIX (3) 
 
Sea age composition for River Camel salmon population. 
Analysis of individual weight distributions within the last decades and analysis of salmon 
caught before the 1 June have been carried out both for rod and net catches. 
 
1. Net catches: 
 Analysis of individual weight distributions from 1978 to 1998, (netting effort has 
decreased in 1978 and in 1999) of salmon caught in nets shows that the proportion and 
numbers of multi-sea-winter fish are decreasing significantly - a maximum of 64 % MSW 
(150 fish) in 1978, decreasing to 14% (15 fish) in 1998.  There has been no significant 
trend in the number of grilse (1 SW) salmon caught. 
 
 P Slope R² 
Proportion of 
MSW caught 
against years 
<<0.01 -0.0154 0.39 
Numbers of 
MSW caught 
against years 
<<0.01 -4.37 0.36 
 
 The decline in MSW net caught salmon suggests a decline in MSW salmon in the River 
Camel population assuming that netting effort is similar for MSW & grilse(1SW salmon). 
 
 Analysis of net salmon caught before the 1st June, from 1978 to 1998, shows no 
significant trend in the proportion and numbers of pre-June fish. 
 
2. Rod catches 
 Analysis of individual weight distributions of rod caught salmon, from 1979 to 1988, and 
from 1989 to 1998, shows no significant trend in numbers or proportion of MSW caught. 
This also applies to grilse (1SW salmon). 
 
 Analysis of rod caught salmon before 1st June (1969 to 1988) shows that numbers of pre-
June rod caught salmon have been decreasing significantly.  There has been no significant 
trend in the numbers of rod post-1 June fish. 
 
 P Slope R² 
Numbers of pre-June  
salmon  caught 
against years 1969 to 
1988 
<<0.05 -0.6 0.25 
 
 Assuming that the rod effort is identical before and after the 1st June, the decline in 
numbers of pre-1
st
 June rod-caught salmon between 1969 and 1988 suggests that spring 
salmon population declined in the River Camel over that time period. 
 
 Analysis of salmon caught on rods before 1st June (1989 to 1998) indicates no significant 
trend in numbers or proportion of pre –1st June rod-caught salmon.  For the same period 
there is no significant trend in the numbers of rod-caught fish post-1
st
 June. 
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 PART 11. GLOSSARY 
 
Accessible habitat: The total area of the catchment accessible to adult salmon. 
 
Alevins: Juvenile salmon during the life stage between hatching and absorption of the yolk 
sac, whereupon they become free swimming and are then referred to as fry. 
 
Broodstock: Adult salmon removed from the river catchment, to provide eggs/ sperm, to 
produce artificially reared juveniles. 
 
CAP: Common Agricultural Policy 
 
CEFAS: The Centre for Environment, Fisheries and Aquatic Science, formally known as the 
Directorate of Fisheries Research (DFR) section of MAFF. Involved with salmon research 
and data collation at national and international levels. 
 
CPLD: Catch per Licence Day. This is calculated using the catch data and number of days 
fished recorded by anglers on their licence returns. The total number of fish caught is divided 
by the number of days fished. This statistic is comparable on a yearly basis and is essentially, 
a measure of fishing success, i.e. number of fish caught per unit of effort applied. 
 
DEFRA: Department for Environment, Food and Rural Affairs  
 
Exploitation: Removal of stock through legal/ illegal fishing. 
 
EC/EU: European Community/ European Union. As members of the EC/EU we are obliged 
to act upon European law, issued in the form of Directives. 
 
Escapement: The fish stock remaining after exploitation. 
 
Fecundity: The total number of eggs produced by one mature female. 
 
Fry: Juvenile life stage between alevins and parr, where the alevin becomes free-swimming 
and actively hunts for food. 
 
FTE: Full Time Equivalent - Equates to one full time member of staff 
 
GIA:  Grant In Aid.  
 
GIS: Geographic Information System, a computer programme used to estimate river channel 
lengths/ width from high-resolution digital maps. 
 
ICES: International Council for the Exploration of the Seas. The mission of ICES is to 
collate, research and report data on the international status of salmon stocks. 
 
Kelt: Adult salmonid that has spawned. 
 
MBAL: Minimum Biologically Acceptable Level. Defines, from a stock- recruitment curve, 
that level of spawning which maximises the sustainable catch (total catch, comprising all 
marine and freshwater fisheries). 
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Microtag: A coded wire tag of 1.5 mm long and 0.25mm diameter, inserted into the nasal 
cartilage (snout) of fish. Detectable in live fish, but only readable after removal. 
 
NASCO: North Atlantic Salmon Conservation Organisation 
 
Parr: Juvenile life stage, following fry stage, where the fish exhibit characteristic darker oval 
marks (known as parr marks) upon their flanks 
 
RE1, RE2: The targets for managing water quality are known as River Quality Objectives 
(RQOs); these are based on the River Ecosystem (RE) classification scheme. RE1 (the 
highest class) is described as water of very good quality suitable for all fish species, and RE2 
is water of good quality suitable for all fish species. 
 
Redd: Salmonid ‘nest’ in riverbed. Dug out of gravel/stony beds by spawning adults, with 
the eggs deposited in the subsequent depression and then covered by further gravel and 
stones. 
 
Run: The number of adult salmon ascending, or smolts descending, a given river in a given 
year. 
 
Siltation: Deposition of waterborne suspended solids in/on the riverbed. Siltation blocks gaps 
between substrate particles, preventing the through passage of water, necessary for egg 
survival. 
 
Smolt: Life stage between freshwater parr and seawater ‘adult’ phase, where parr undergo a 
process of pre-adaptation to a saltwater environment. As a part of this process, smolts acquire 
a characteristic silver appearance, similar to adult salmon, prior to migration down river and 
out to sea. 
 
Substrate: The composition of the riverbed. 
 
SWWSL: South West Water Services Limited. 
 
The Agency: The Environment Agency, successors to the National Rivers Authority (NRA). 
 
WRc: Water Research centre. 
 
WRT: Westcountry Rivers Trust 
 
Year class: The population of salmon, of all life stages, resulting from one year's spawning. 
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